:: SPACE HYDRODYNAMIC FOCUSING BIOREACTOR ::

ADVANCED SPACE BIDREACTOR SYSTEMS

The Celular Blotechnology Program al the MASA Johneon Spoce Cenler has
succesiully developed spoce bloreocior systems o suppord on-orbll cell
culture ond fissue engineedng invesligotions. Spoce bloreocior syslems
coniigl of o cullure veuel cxygenolor for exchonge of O and COa,
perfusion/intusion loop, ond a sensor amay for monlforing pH. glucose and
diggolved goses. An Experment Conirol Computer [ECC) confrols the
operation of the Spoce Bloreoctor aond archives operaofional and
axpermenial dala o PCMCIA cardi. A Gas Supply Module [GEM) dalvens
racuined G mibdured bo the blorescion caygendlor The Spoce BIomocion
has wecessiully supporied many spoace cell culture and flisue engineenng
Invasfigations, Including the lomgaest (=130 days] fsus enginesring
axpeiment in pace. Howevet the farmations of bubbles In the vedsel have
impached tha fiuld dynamis properties and allered he fuld shear levels,
and have bDeen imposible o remove. Tha sgnificant innovalion in the
dasign of tha Spoce Hydrodynomic Focuslng Bioreactor [(HFB-5) 3 the
conholled generalicn of a hydrodymamic force 1o “herd” bubbles to the
cenfral somple port for aulomated of manwal removal withoul degrading
i shaar-feniiliive cell asemblies and fissuas.

o Description

The Space Hydrodynomic Focusing Bloreactor (HFB-3) Is a 40mi
hemispherical dome-shaped vessel with a central sampling
port and an intemal rotating spinner. The rofation of the vessal
and spinner create a hydrodynamic force within the vessel
medium. In space, the hydrodynamic force can be
modulated by a change in the rolation rates of vessal dome
and spinner o lfacilitate moss tfransfer for growth of cells and
fissues. Exchange of gases is facilitated by a perfusion loop
that moves medium from the vessel into the cxygenator where
CO:z I3 removed ond Oz Is added. Owxygenated mediurm s
retumed 1o the vessel ot several entry porls oround the
perphery of the intemnal spinner. Medium and bilological
saomples are rermoved through the cenhal sampling port for

observation or processing. Bdras of Cardac
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o Bubble Removal In Low Gravity

The abliity of the Space HFE o move bubbles to the central sample
port for extrachion was fested in MASA's reduced gravity aircraff,
Bubbles wera Infroduced Info the vesseal ot 1&. Durdng the 20 seconds
of low gravity the bubbles align cdally and move fowards the samplae
pord at the dome apex [Inset A & B). In a subsequent flight, bubbles
*harded" o the porl were easily removed uging a syringe directly
mounted to the sample porl.
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